Aging leads to a reduction of connectivity in large-scale structural brain networks. Sensory 22 processing and other cognitive processes rely on information flow between distant brain areas. 23
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Set, Marstock Nervtest, Germany, cut-off > 0.75mN; Fruhstorfer et al., 2001; Rolke et al., 2006) 124 were conducted to ensure intact peripheral somatosensation. We also assessed subjectively 125 experienced attention deficits with a standardized questionnaire (FEDA). The FEDA is divided 126 into sub-sections A, B and C, where A asks for distractibility and slowing up in mental processes, 127 B for fatigue and slowing up in practical activities and C for reduction of energy (Zimmerman and 128 Lahav, 2012) . 129
Task design 130
The experiment took place in a light attenuated chamber. We chose experimental procedure, 131 stimulus configuration, and stimulation parameters based on pilot data showing accuracy of tactile 132 pattern recognition to be very different between older and younger participants. after appearance of the fixation point with a stimulus chosen pseudo-randomly from the stimulus 148 set. After the tactile presentation, there was a waiting interval of 1200ms. Then, the central fixation 149 point turned into a question mark and participants indicated which of the four patterns had been 150 presented. Participants responded via button press with the fingers two to five of the left hand. 151
After each trial participants received visual feedback (1000ms) whether response was correct 152 (green '+') or incorrect (red '-') (figure 1c). 153
After a minimum of five familiarization blocks, each one consisting of 16 trials, and an accuracy 154 of at least 75% in three of five consecutive blocks, participants could proceed to the next step. If 155 participants did not reach the target accuracy within 15 blocks, they were excluded from further 156 participation. 157
In the next step of the recognition task, the stimulus set consisted of the four target patterns (step 158 2, figure 1a, b). To train participants in the recognition of the target patterns, stimulation occurred 159 at maximum amplitude and again with a long stimulation time of 800ms. Trial timing, blocks and 160 accuracy targets were always as described above. If again participants were able to recognize 161 patterns with the previously defined accuracy, in the final step of the recognition task stimulation 162 time of the target patterns was 500ms (step 3, figure 1a, b). Participants who were able to recognize 163 these patterns with the targeted accuracy were categorized as "high-performers". Participants not 164 reaching this level were labeled "low-performers". We grouped all participants not reaching the 165 predefined accuracy target at one of the steps of the tactile recognition task together, as they all 166 did not show any deficits in the initial assessment, but a clear performance difference in tactile 167 recognition compared to the younger participants and the older "high-performers". In all these 168 9 participants alterations in microstructure of large-scale structural brain networks might be the 169 reason for poor performance, according to our initial hypotheses. 
Image processing 185
The processing and analysis of MRI data were carried out using FMRIB Software Library (FSL) 186 software 5.0.2.2 (Analysis Group, FMRIB, Oxford, UK Oxford Centre for Functional Magnetic 187
Resonance Imaging of the Brain Software Library, https://fsl.fmrib.ox.ac.uk/fsl/fslwiki/FSL) 188 (Smith et al., 2004) . First, the eddy current distortion and simple head motion of raw diffusion data 189 were corrected, using Eddy current correction from the FMRIB's Diffusion Toolbox (FDT) 3.0. 190
Then, the Brain Extraction Tool (BET) v2.1 of FSL was used for brain extraction (Smith, 2002) .
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FA images were created by fitting a tensor model in each voxel to the raw diffusion data using 192 FDT, additionally the eigenvalue images for L1, L2 and L3 were created in the same way. 193
Tract-Based Spatial Statistics (TBSS) 194
Voxelwise statistical analysis of the created FA data was carried out using TBSS (Tract-Based 195 Spatial Statistics) (Smith et al., 2006) . All subjects' FA data were nonlinearly registered to the 196 The brain regions in which the analysis showed significantly different FA-values between the two 212 groups were thresholded at P-value <0.05. In the next step we used these resulting brain regions 213 to create individual masks for each subject. To create these individual masks the resulting brain 214 regions in the anterior corpus callosum, were first binarized and in a second step back-transformed 215 to the individual diffusion space. The individual binary masks were then multiplied with the 216 individual FA-maps. We calculated the mean FA in the resulting image for each participant and 217 used the mean FA-values for further statistical calculations. Mean FA values measured in a second 218 region in the splenium corpus callosum in all older participants served as a control. The region in 219 the splenium was manually defined on the MNI152_T1_1mm image in the Splenium corpus 220 callosum, symmetrical to the midline of the brain (volume: 229 voxel). Additionally, axial (AD) 221 and radial diffusivities (RD) in the anterior corpus callosum were computed in the same way. 222
Probabilistic Tractography 223
After preprocessing the DWI-data with eddycorrect and BET as described above FSL's bedpostx 224 was used to estimate the distribution of diffusion parameters in each voxel, modelling crossing 225 fibers using Markov Chain Monte Carlo sampling (Behrens et al., 2007) . Probabilistic tractography 226 was used to reconstruct the tracts with the region defined in the anterior corpus callosum (as 227 mentioned above) as seed mask (5000 streamlines sent from each voxel in the individual seed 228 masks, curvature threshold 0.2, steplength 0.5mm). In each participant, tracts starting from the 229 defined seed mask in the anterior corpus callosum were reconstructed. Group-and tract-specific 230 connectivity distributions were finally analyzed applying different thresholds, 0.01%, 0.5%, 1.0% 231 and 2%, of the overall successful streamlines as described elsewhere (Schulz et al., 2015) . 232 At all steps of the tactile recognition task, younger participants (= Young, Y) performed better 257 than older participants (p < 0.001 at all steps). Besides this expected performance differences 258 between younger and older participants, there were also differences in the accuracy of tactile 259 pattern recognition within the older group. In the older group, 19 of 29 participants were able to 260 reach the predefined accuracy level at all steps. On each step of the tactile recognition task, some 261 older participants failed to reach the predefined target. 5 older participants were not able to detect 262 the familiarization patterns with the targeted accuracy. 3 older participants failed to detect the 263 target patterns at a stimulation time of 800ms. 2 more older participants failed to detect the target 264 patterns at a stimulation time of 500ms. These participants were then excluded from the further 
Further Statistical Analyses 233

Assessment 272
As the factor age was included into the model, group comparison of baseline data obtained in the 273 assessment prior to inclusion (see table 2) naturally showed significant differences between Young 274 This study aimed to explore complex sensory processing in younger and healthy older participants 332 and to test the hypothesis that white matter structure has an impact on tactile behavioral 333 performance. The data showed that, over all, older participants performed worse in a complex 334 tactile recognition task. Intriguingly, a subgroup of the older participants showed particular low The potential meaning of this reduced microstructural integrity in the anterior corpus callosum as 352 a marker for early structural network alterations might be supported by its neuroanatomical 353 18 properties. It has been shown that the anterior part of the corpus callosum mainly contains thinly 354 myelinated, densely packed fibers that connect pre-frontal brain areas (Kochunov et al., 2007) . 355
These fibers maturate later and exhibit earlier deterioration during aging than the more thickly 356 myelinated fibers in the body and splenium of the corpus callosum connecting motor or sensory 357 areas (Bartzokis, 2004; Brickman et al., 2012; Kochunov et al., 2007) . It has been hypothesized 358 that the oligodendrocytes that myelinate the tracts passing the anterior corpus callosum are among 359 the most metabolically active cells in the adult nervous system. This would make these cells 360 susceptible to accumulation of metabolic damage and proposes a potential hypothesis on why the 361 anterior corpus callosum might be more vulnerable to aging processes than other brain regions 362 The anterior corpus callosum has been shown to mainly connect pre-frontal brain areas (Kochunov 368 et al., 2007) We used probabilistic tractography to further relate the local FA reduction in the 369 anterior corpus callosum in O-LP to the underlying structural networks. 370
Information flow between distant brain regions has been shown to be of critical importance for 371 processing of sensory information (Ni and Chen, 2017) . As discussed in the introduction, sensory 372 processing relies on distributed networks relevant for bottom-up sensory flow and top-down 373 control. Alterations in both might lead to disturbances in tactile recognition. Hence, the 374 identification of specific neuronal networks affected by the decrease in microstructural white 375 19 matter integrity might give insights into the reasons for poor task performance in O-LP (Coxon et 376 al., 2012) . 377 378 Probabilistic tractography showed strong connections from the anterior corpus callosum to the 379 frontal pole, the inferior, middle and superior frontal gyrus, heterogeneous brain regions 380 contributing to prefrontal cortices (PFC), such as the dorsolateral (DFPLC) and ventrolateral 381 (VLPFC) prefrontal cortex and also the orbitofrontal cortex (OFC). The PFC has been shown to 382 be relevant for various higher-order cognitive processes, e.g. working memory (Funahashi, 2017; 383 Miller et al., 2002; Miller and Cohen, 2001 ). More specifically, the DFPLC is known for its role 384 in the executive functions, such as selective attention and cognitive flexibility (Curtis and 385 D'Esposito, 2003; Gläscher et al., 2012; Kim et al., 2011) . The VLPFC has been reported to be an 386 important node in elaborate attentional processes and top-down processing of sensory information 387 (Tops and Boksem, 2011; Uno et al., 2015) . The OFC is involved in decision making (Fellows, 388 2007; Wallis, 2007) . In addition to possible connections between these cortical brain regions, 389 higher cognitive processes are also reliant on cortico-subcortical circuits, connecting cortical brain 390 areas with the thalamus (Behrens et al., 2003; Ferguson and Gao, 2015) and the basal ganglia 391 (McNab and Klingberg, 2008; Voytek and Knight, 2010) . Well in line with this, the identified 392 region in the anterior corpus callosum was also found to be connected bilaterally to the thalamus 393 and the basal ganglia. 394
Taken together, probabilistic tractography confirmed that the identified region in the anterior 395 corpus callosum mainly connects pre-fontal cortices. The reduction of microstructural integrity in 396 the anterior corpus callosum might lead to functional disturbances in these frontal cortico-cortical 397 and cortico-subcortical networks and impede cognitive processes related to attention and working-398 20 memory which are important for complex sensory information. Linking the structural finding to 399 the behavioral results, one could argue that the disturbance of the identified networks might be a 400 possible reason for poor task performance in O-LP. Interestingly, there were no relevant structural 401 connectivity between the seed region and parietal brain areas, suggesting that poor performance of 402 O-LP seems not to be primarily related to networks relevant for primary central stimulus Taken together, possible reasons of performance differences between younger and older 416 participants are manifold, comprising differences in peripheral stimuli processing, cognitive 417 decline, but also structural changes of the brain. Comparing O-HP and O-LP, the only difference 418 was found in brain imaging and the regional microstructure in the anterior corpus callosum. We 419 argue that this might be a specific finding showing a progressed aging of the brain and explaining 420 performance differences. 421 21 422 On a speculative note, biological age might not and neurophysiological assessment might not yet 423 reflect the progressed aging of the brain in O-LP. The complex tactile recognition task might be a 424 sensitive marker for a more general early cognitive impairment, potentally more sensitive than 425 common neurophysiological measures. As one of the most important endeavors in this field is to 426 identify individuals suffering from age-related impairments to allow for early support and Additionally, overall sample sizes were small and this might question the generalizability of the 435 present results. Especially for any negative results we cannot preclude that a larger sample size 436 would detect smaller effects. This is why we did not report any small effects but restricted our 437 analyzes and interpretation to the very large effect found in the anterior corpus callosum. Though, 438 the current study might help to generate hypotheses for further explorations. For instance, 439 prospective studies would help to investigate structural integrity in the anterior corpus callosum 440 over time. Likewise, the effects of behavioral training on FA in this region could be evaluated by 441 future longitudinal studies, which thereby might also infer causality of the present findings. 442
443
In conclusion, the only difference found between healthy older low-and high performers in a 444 complex tactile recognition task was a decreased microstructural white-matter integrity in the 445 The resulting connections are superimposed on a MNI T1 template for both groups with given z-726 values. Overlay of binarized group average tracts, thresholded by 50% for both groups. Individual 727 tractography was conducted applying 5000 streamlines per voxel and thresholded by 0.1-2.0% of 728 successful streamlines. 729
